Adrenomedullary secretory response to midbrain stimulation in rat: effects of depletion of brain catecholamines or serotonin.
Electrical stimulation of the periaqueductal gray substance (PAG) of the rostral midbrain of the rat produced biphasic or monophasic pressor responses depending on the duration of the stimulus train. Marked increases in plasma noradrenaline (NA) and adrenaline (A) levels accompanied the pressor responses, indicating the participation of the adrenal medulla. Depletion of central catecholamines (CA) by intraventricular administration of 6-hydroxydopamine (6-OHDA) did not affect the primary vasomotor component but markedly depleted adrenal CA levels and attenuated the adrenomedullary component of the response to brain stimulation. The intraperitoneal administration of p-chlorophenylalanine (pCPA) not only depleted brain serotonin (5-HT) levels but also reduced brain CA levels significantly. The adrenaline (A) levels were reduced in the adrenal glands of these rats and the adrenal secretory response to brain stimulation was attenuated. In contrast, the selective destruction of central 5-HT neurons by intraventricular injection of 5,7-dihydroxytryptamine (5,7-DHT) in rats pretreated with desmethylimipramine (DMI) did not influence either the pressor nor the plasma CA responses to brain stimulation. Furthermore, the adrenal glands of these rats were normal. The results suggest that: (i) the central catecholaminergic neurons play an important role in the regulation of the adrenal glands but are not essential for the activation of the sympathetic vasoconstrictor fiber system: (ii) the pressor and plasma CA responses to PAG stimulation are not dependent on the central serotonergic system.